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Description 
BACKGROUND OF THE INVENTION 


[0001] Thepresentinvention relates to an aircraft sized 
and configured to transport a payload container, and 
more specifically to a Vertical Take-off and Landing 
(VTOL) unmanned air vehicle (UAV) that is aerodynam- 
ically and structurally designed around a standardized 
container such as a Joint Modular Intermodal Container 
(JMIC) to facilitate autonomous pickup, transport, and 
drop-off of the container. 

[0002] Future military forces require enhanced vertical 
lift capabilities in a compact package to transport pay- 
loads into hostile environments. 

[0003] Internal load operations provide secure аегоду- 
namic carriage of payloads. However, as advantageous 
as internal load operations may be, such operations may 
be relatively time consuming and complicated to execute. 
One such complication may be the relatively small clear- 
ances associated with onloading and offloading cargo 
over a cargo ramp and into the aircraft internal cargo bay. 
Internal load operations typically require personnel to op- 
erate as spotters who communicate with vehicle drivers 
or ground based equipment operators such as forklift 
drivers to facilitate position of cargo within the aircraft 
cargo bay. 

[0004] External load operations provide a rapid proce- 
dure to load, transport, and unload cargo. One or more 
lines having cargo hooks at an end thereof, or a set of 
slings, are used to attach the cargo to the aircraft for 
transportation. However, as advantageous as external 
operations may be, external operations may also be rel- 
atively complicated and time consuming to execute. One 
such complication is cargo hook positioning. The process 
of attaching and detaching the cargo hooks to a load 
generally requires an aircrew memberto visually observe 
the payload and direct a pilot via an intercom system. 
Although effective, this process may be relatively time 
consuming and may be hampered by the time lag be- 
tween communication of aircraft current position and pilot 
reaction. 

[0005] According to US 6 113 031 A a helicopter, or 
other aircraft, cargo bin is sized and configured so as to 
closely match the size and configuration of a closed cargo 
hold in the aircraft. The cargo bin is provided with a cover 
that is formed from a flame-retardant fabric which can be 
folded forwardly to open the top of the cargo bin, whereby 
the open bin can be positioned on a hydraulic ramp in 
the cargo hold before or after the bin is filled with cargo. 
The bin also has a hinged back wall which can be partially 
folded downwardly so as to open the upper portion ofthe 
back wall while keeping the lower portion ofthe back wall 
closed. This allows luggage or the like to be placed in 
the bin, when the bin is in the cargo hold, through the 
upper open portion of the bin, while enabling the lower 
closed portion of the bin to prevent the inserted luggage 
from slid-ing out of the bin. The lower portion of the back 
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wall of the bin is disposed in open ended channels at- 
tached to side walls of the bin so that the back wall can 
be slid out of the channels to open the entire back of the 
bin so as allow larger items to be inserted into the bin 
through the open back when the bin is positioned in the 
cargo hold. The inner surface of the bottom wall or floor 
of the bin may also be provided with rotatable rollers 
which allow bulky cargo to be easily slid into the bin while 
the bin is disposed in the cargo hold of the aircraft. The 
bin is light in weight so that, when empty, it can easily be 
inserted into the cargo hold by one person prior to being 
filled with cargo. The outer surface of the bottom wall or 
floor of the bin can also be provided with rollers so that 
a pre-filled bin can be slid into the cargo hold of the air- 
craft. 

[0006] According to US 3 605 935 A a passenger- or 
cargo-carrying pod is detachably connected to a helicop- 
ter for high-speed transport thereby between metropoli- 
tan and suburban depots, and is then transferred to and 
locked onto a self-propelled power unit of a one type or 
another, for transport on the ground. In one case, the 
power unit comprises an automotive-type chassis having 
wheels that run on the street or high-way-The chassis 
has a self-contained power plant and transmission for 
driving the wheels, as well as steering mechanism, 
brakes, lights, etc., which are operated by controls within 
the pod. In another case, the power unit comprises a 
chassis having wheels that run on one or more tracks, 
suchas amonorail. When mounted on either of the power 
units, the pod can be transported over a fixed route within 
the city to pick up and discharge passenger or cargo. 
[0007] US 2 557 962 discloses a cargo airplane com- 
prising a pair of longitudinally extending laterally spaced 
nacelles, a supporting wing of airfoil cross section and 
having outboard wing sections extending from said na- 
celles and a center section having at least an upper cam- 
bered surface, spanning the gap between said nacelles, 
a cargo container of generally airfoil cross section with a 
chord greater than the chord of the wing center section 
and a span substantially equal to the gap between the 
nacelles below the center section, said cargo container 
having arecessed portion between its leading and trailing 
edges adapted to receive the center section of the wing, 
the cargo container being so constructed that when 
placed contiguous with the underside of the wing center 
section the upper cambered surface of the center section 
cooperates with the cargo container to form an airfoil 
adapted to produce a substantial lift during flight and 
means for connecting and disconnecting the cargo con- 
tainer from the aircraft wing center section. 

[0008] Accordingly, it is desirable to provide a Vertical 
Take-off and Landing (VTOL) aircraft that is aerodynam- 
ically and structurally designed around a standardized 
container to facilitate transport thereof. 


SUMMARY OF THE INVENTION 


[0009] The vertical takeoff and landing (VTOL) aircraft 
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according to claim 1 of the present invention is sized and 
configured to match a payload container such as a stand- 
ardized Joint Modular Intermodal Container (JMIC). The 
aircraft may be an Unmanned Air Vehicle (UAV) that is 
capable of autonomously engaging and disengaging the 
payload container with minimal or no human intervention. 
[0010] A method of aerodynamic integration of a pay- 
load container with a vertical take-off and landing aircraft 
is described in claim 11 of the present invention. 
[0011] The airframe defines a cargo tunnel along the 
longitudinal axis. The cargo tunnel provides an open for- 
ward cargo tunnel section which opens through a forward 
section of the airframe. The cargo tunnel provides an 
external conformal interface which is sized to receive the 
payload container. The tunnel surface is defined in part 
by a respective port sponson and starboard sponson 
which are aerodynamically contoured to receive an ex- 
ternal fuel tank. 

[0012] The port sponson and starboard sponson con- 
tain a retractable main landing gear system while a tail 
section includes fixed tail gear. The retractable main 
landing gear system retracts forward to selectively posi- 
tion the airframe and the cargo tunnel relative to the pay- 
load container for attachment thereto. Forward retraction 
of the retractable main landing gear system also allows 
the aircraft to squat for transport within a compact cubic 
space. 

[0013] The aircraft also incorporates a moveable aer- 
odynamic structure which provides an aerodynamic in- 
terface between the cargo tunnel and the payload con- 
tainer. 

[0014] The present invention therefore provides a Ver- 
tical Take-off and Landing (VTOL) aircraft that is aero- 
dynamically and structurally designed around a stand- 
ardized container to facilitate transport thereof. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0015] The various features and advantages of this in- 
vention will become apparent to those skilled in the art 
from the following detailed description of the currently 
disclosed embodiment. The drawings that accompany 
the detailed description can be briefly described as fol- 
lows: 


Figure 1A is a side perspective view of a VTOL UAV 
with a payload container attached; 

Figure 1B is a top perspective view of a VTOL UAV 
with a payload container attached; 

Figure 1С is a front perspective view of a VTOL UAV 
with a payload container attached; 

Figure 2 is a front perspective view of a VTOL UAV 
illustrating a cargo tunnel without a payload contain- 
er; 

Figure 3A is a perspective view of a payload con- 
tainer; 

Figure 3B is a perspective view of a VTOL UAV il- 
lustrating the loading of a payload container along a 
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longitudinal axis; 

Figure 3C is a bottom rear aspect perspective view 
of a VTOL UAV with a payload container in an at- 
tached position; 

Figure 3D is an upper front aspect perspective view 
of a VTOL UAV with a payload container in an at- 
tached position; 

Figure 4 is a perspective view of a VTOL UAV in a 
squat position with the rotor blades removed as 
would be typical of a transport condition; 

Figure 5A is a frontal aspect lower perspective view 
illustrating an aerodynamic structure in a retracted 
position; 

Figure 5B is a frontal aspect lower perspective view 
illustrating the aerodynamic structure of Figure 5A 
in a deployed position; 

Figure 6A is a frontal aspect lower perspective view 
illustrating another aerodynamic structure in a re- 
tracted position; 

Figure 6B is a frontal aspect lower perspective view 
illustrating the aerodynamic structure of Figure 6A 
in a deployed position; 

Figure 7A is a frontal aspect lower perspective view 
illustrating another aerodynamic structure in a re- 
tracted position; 

Figure 7B is a frontal aspect lower perspective view 
illustrating the aerodynamic structure of Figure 7A 
in a deployed position; 

Figure 8A is a frontal aspect lower perspective view 
illustrating another aerodynamic structure in a re- 
tracted position; 

Figure 8B is a frontal aspect lower perspective view 
illustrating the aerodynamic structure of Figure 8A 
in a deployed position; and 

Figure 9 is a front view of a VTOL UAV illustrating a 
multiple of payload containers tailored to specific 
missions. 


DETAILED DESCRIPTION OF THE DISCLOSED EM- 
BODIMENT 


[0016] Figure 1A-1C illustrates an exemplary un- 
manned vertical takeoff and landing (VTOL) rotary-wing 
aircraft 10 having a dual, counter-rotating, coaxial rotor 
system 12 which rotates about an axis of rotation A. The 
aircraft 10 includes an airframe 14 which supports the 
dual, counter rotating, coaxial rotor system 12 as well as 
a propulsive system T which provides translational thrust 
generally parallel to an aircraft longitudinal axis L. Al- 
though a particular high-speed VTOL Unmanned Aerial 
Vehicle (UAV) configuration is illustrated and described 
in the disclosed embodiment, other manned and un- 
manned configurations and/or machines, such as high 
speed compound rotary wing aircraft with supplemental 
translational thrust systems, dual contra-rotating, coaxial 
rotor system aircraft, turbo-props, tilt-rotors and tilt-wing 
aircraft, will also benefit from the present invention. 

[0017] The dual, counter-rotating, coaxial rotor system 
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12 includes an upper rotor system 16 and a lower rotor 
system 18. Each rotor system 16, 18 includes a plurality 
of rotor blade assemblies 20 mounted to each of an upper 
rotor hub assembly 22 and a lower rotor hub assembly 
24 for rotation about the rotor axis of rotation A. It should 
be understood that any number of rotor blade assemblies 
20 may be mounted to each rotor hub assembly 22, 24. 
The rotor system 12 preferably includes a rotor hub fairing 
system 26 for the upper and lower rotor systems 16, 18 
such that the rotor hub assemblies 22, 24 are at least 
partially contained therein. 

[0018] The propulsive system T may include a pusher 
propeller 28 having a propeller rotational axis R oriented 
substantially horizontal and along the aircraft longitudinal 
axis L to provide thrust for high-speed flight. 

[0019] The airframe 14 defines a cargo tunnel 30 (best 
seen in Figure 1C and 2) along the longitudinal axis L. 
The cargo tunnel 30 includes a first tunnel surface 32, a 
second tunnel surface 34 transverse to the first tunnel 
surface 32 and a third tunnel surface 36 transverse to 
the first tunnel surface 32 (Figure 2). The cargo tunnel 
30 provides an open forward cargo tunnel section 38 
which opens through a forward section 14A of the air- 
frame 14. Although the disclosed embodiment of the car- 
go tunnel 30 is generally rectilinear in lateral cross-sec- 
tion other shapes designed around a particular container 
may also be provided. 

[0020] The cargo tunnel 30 provides an external con- 
formal interface sized to receive a payload container P 
(Figure 3A). The payload container may be a standard- 
ized Joint Modular Intermodal Container (JMIC). The 
JMIC is astackable, interlocking reusable pallet/crate hy- 
brid designed for use in asset-based packaging logistics 
operations. The JMIC is 52x44x42 inches in size. The 
cargo tunnel 30 is sized to receive one JMIC to provide 
an external conformal interface in the disclosed embod- 
iment, however, aircraft of other sizes may alternatively 
be sized to receive a multiple of payload containers or a 
payload container of a different size. 

[0021] The open forward cargo tunnel section 38 
opens through a forward section 14A of the airframe 14 
such that the payload container P may transit along the 
longitudinal axis L of the airframe 12 for loading therein 
(Figures 3B - 3D). The first tunnel surface 32 defines the 
upper surface of the cargo tunnel 30 and includes a pay- 
load container interface 40 to receive the payload con- 
tainer P. It should be understood that various payload 
container interfaces 40 such as hooks, locks and other 
interfaces may be provided to receive the payload con- 
tainer. 

[0022] Referring to Figure 2, the airframe 14 second 
tunnel surface 34 and third tunnel surface 36 are defined 
in part by a respective starboard sponson 42 and port 
sponson 44. The starboard sponson 42 and port sponson 
44 are aerodynamically contoured to provide conformal 
support (Figure 2) for an external fuel tank 50 (illustrated 
attached in Figures 1A-1C and 3B-3D). In the disclosed 
embodiment, the two external fuel tanks 50 provide great- 
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er capacity than the internal fuel capacity to further facil- 
itate the modular mission driven nature of the aircraft. 
[0023] The starboard sponson 42 and port sponson 44 
contain a retractable main landing gear system 52. A tail 
section 54 includes horizontal stabilizers 46, 48, and ver- 
tical stabilizers 56. The vertical stabilizers 56 each in- 
clude fixed tail gear 58 (best seen in Figure 1B). The 
retractable main landing gear system 52 retracts forward 
to selectively position the airframe 14 and to vertically 
position the cargo tunnel 30 relative to the payload con- 
tainer P for attachment thereto. That is, the retractable 
main landing gear system 52 is movable even when the 
aircraft is on the ground so as to position the cargo tunnel 
30 relative to the payload container P. 

[0024] Forward retraction of the retractable main land- 
ing gear system 52 also allows the aircraft to squat for 
transport within a compact cubic space C (Figure 4). Re- 
moval of the rotor blades and location of the external fuel 
tanks 50 within the cargo tunnel 30 further facilitates the 
transportable nature of the aircraft. It should be under- 
stood that various foldable or removable structures may 
alternatively or additionally be provided to further provide 
compact transport. 

[0025] Referring to Figure 5A, the aircraft 10 also in- 
corporates a movable aerodynamic structure 60 which 
provides an aerodynamic interface between the cargo 
tunnel 30 and the payload container P. The aerodynamic 
structure 60 deploys to provide drag reduction through 
payload form factor tailoring. The aerodynamic structure 
60 may include a secondary aerodynamic structure 62 
which articulates between a load position (Figure 5A) and 
a flight position (Figure 5B). It should be understood that 
the aerodynamic structure 60 may move through various 
articulated positions to accommodate various payloads. 
The aerodynamic structure is located forward and aft of 
the payload container P. 

[0026] Referring to Figure 6A, the aerodynamic struc- 
ture 60A may alternatively include an aerodynamic tarp 
66 which selectively deploys at least partially around the 
payload container P (Figure 5B). Thatis, the aerodynam- 
ic tarp 66 unrolls over the payload container P to provide 
an aerodynamic surface to surround the rectilinear pay- 
load container P. 

[0027] Referring to Figure 7A, the aerodynamic struc- 
ture 60B may alternatively include a smart structure 68 
which changes shape (Figure 7B) to provide an aerody- 
namic interface to the rectilinear payload container P. 
[0028] Referring to Figure 8A, the aerodynamic struc- 
ture 60C may alternatively include a pneumatic inflatable 
structure 70A, 70B which are selectively inflated (Figure 
8B) to provide an aerodynamic surface about the recti- 
linear payload container Р. It should be understood that 
other deployable aerodynamic structure may alternative- 
ly or additionally be provided. 

[0029] There is an increased emphasis on the use of 
unmanned air vehicles (UAV) for performing various ac- 
tivities in both civilian and military situations where the 
use of manned flight vehicles may not be appropriate. In 
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addition to autonomous cargo delivery, UAV missions 
may include surveillance, reconnaissance, target acqui- 
sition, target designation, data acquisition, communica- 
tions relay, decoy, jamming, harassment, ordinance de- 
livery, and many others. The aircraft 14 may therefore 
receive mission specific payload Containers Р1-Р6 (Fig- 
ure 9) to perform any such mission. 

[0030] In operation, the aircraft 10 of the disclosed em- 
bodiment is a VTOL UAV that autonomously engages 
and disengages the payload container P which thereby 
permits, for example, the transport of payload containers 
into hostile environments with minimum human interven- 
tion. In one scenario, such as pre-positioning of material, 
the aircraft 10 transports and drops-off the payload con- 
tainer to a desired destination such that when personnel 
later arrive, the payload container(s) will already be wait- 
ing. In another scenario, such as re-supply during a fire- 
fight, the payload container is released from the aircraft 
autonomously ata desired site such that focus will remain 
on the fight and removal of the payload container con- 
tents can occur when time or circumstances permit. In 
still another scenario such as a medical evacuation, the 
position of a payload container is transmitted to an aircraft 
10 which autonomously lands adjacent he payload con- 
tainer, taxies over the payload container; adjust the air- 
craft main landing gear height to receive the payload con- 
tainer within the cargo tunnel; then egresses from the 
area of operations. 

[0031] It should be understood that relative positional 
terms such as "forward," "aft," "upper," "lower," "above," 
"below," and the like are with reference to the normal 
operational attitude of the vehicle and should not be con- 
sidered otherwise limiting. 

[0032] It should be understood that although a partic- 
ular component arrangement is disclosed in the illustrat- 
ed embodiment, other arrangements will benefit from the 
instant invention. 

[0033] Although particular step sequences are shown, 
described, and claimed, it should be understood that 
steps may be performed in any order, separated or com- 
bined unless otherwise indicated and will still benefit from 
the present invention. 

[0034] The foregoing description is exemplary rather 
than defined by the limitations within. Many modifications 
and variations of the present invention are possible in 
light of the above teachings. The disclosed embodiments 
of this invention have been disclosed, however, one of 
ordinary skill in the art would recognize that certain mod- 
ifications would come within the scope of this invention. 
It is, therefore, to be understood that within the scope of 
the appended claims, the invention may be practiced oth- 
erwise than as specifically described. For that reason the 
following claims should be studied to determine the true 
scope and content of this invention. 
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Claims 


1. А vertical takeoff and landing (VTOL) aircraft (10) 
comprising: 


an airframe (14) which defines a cargo tunnel 
(30) along a longitudinal axis of said airframe 
(14), said cargo tunnel (30) interfaces with a first 
surface of a payload container (P) and extends 
at least partially along a second side and a third 
side of the payload container (P) 

wherein said cargo tunnel (30) includes an open 
forward cargo tunnel section (38) which opens 
through a forward section (14A) of said airframe 
(14) such that the payload container (P) may 
transit along a longitudinal axis of the airframe 
(14) through said open forward cargo tunnel sec- 
tion (38) and said aircraft (10) further comprises 
a landing gear system (52) selectively position- 
able relative to said airframe (14) to vertically 
position said cargo tunnel (30) relative to the 
payload container (P) to attach said first surface 
of said payload container (P). 


2. The aircraft (10) as recited in claim 1, wherein said 
aircraft (10) is unmanned. 


3. The aircraft (10) as recited in claim 1, wherein the 
first surface is an upper surface of the payload con- 
tainer (Р). 


4. The aircraft (10) as recited in claim 1, wherein said 


cargo tunnel (30) includes an at least partially closed 
aft section, said aft section includes a propulsive sys- 
tem (T) operable to provide translational thrust. 


5. The aircraft (10) as recited in claim 1, wherein said 
cargo tunnel (30) in-cludes a first tunnel surface (32), 
a second tunnel surface (34) transfer to said first 
tunnel surface (32) and a third tunnel surface (36) 
transverse to said first tunnel surface (32), said cargo 
tunnel (30) includes an open forward cargo tunnel 
section (38) which opens through a forward section 
(14A) of said airframe (14) such that the payload 
container (P) may transit along a longitudinal axis 
(L) of the airframe (14) through said open forward 
cargo tunnel section (38). 


6. The aircraft (10) as recited in claim 1, wherein said 
cargo tunnel (30) includes a first tunnel surface, a 
second tunnel surface transfer to said first tunnel sur- 
face and a third tunnel surface transverse to said 
first tunnel surface, said second tunnel surface (34) 
and said third tunnel surface (36) are defined by re- 
spective port and starboard sponsons (44, 42) of said 
airframe (14). 


7. The aircraft (10) as recited in claim 6, wherein said 


10. 


11. 


12. 
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port and starboard sponsons (44, 42) of said airframe 
(14) are each operable to support an external fuel 
tank (50). 


The aircraft (10) as recited in claim 1, wherein said 
airframe (14) includes a dual, counter-rotating, co- 
axial rotor system (12). 


The aircraft (10) as recited in claim 1, wherein said 
cargo tunnel (30) provides at least partial conformal 
carriage of the payload container (P). 


The aircraft (10) as recited in claim1, further com- 
prising an aerodynamic structure (60, 60A, 60B, 
60C) which provides an aerodynamic interface be- 
tween said cargo tunnel (30) and the payload con- 
tainer (P). 


A method of aerodynamic integration of a payload 
container (P) with a vertical take-off and landing air- 
craft (10) comprising the steps of: 


(A) transiting a payload container (P) along a 
longitudinal axis (L) of an airframe (14) through 
an open forward cargo tunnel section (38) of a 
cargo tunnel (30) along a longitudinal axis (L) of 
said airframe (14); and 

(B) adjusting a height of an aircraft main landing 
gear (52); and 

(C) attaching the payload container (P) at lest 
partially within the cargo tunnel (30). 


A method as recited in claim 11, further comprising 
the step of: 


(D) deploying an aerodynamic structure (60, 
60A, 60B, 60C) to provide an aerodynamic in- 
terface between the cargo tunnel (30) and the 
payload container (P). 


Patentanspriiche 


1. 


Senkrechtstart-und-landeluftfahrzeug (VTUL) (10) 
mit: 


einer Flugzeugzelle (14), die entlang einer 
Langsachse der Flugzeugzelle (14) einen 
Frachttunnel (30) begrenzt, wobei der Fracht- 
tunnel (30) mit einer ersten Flache an einen La- 
dungscontainer (P) angrenzt und sich wenigs- 
tens teilweise entlang einer zweiten Seite und 
entlang einer dritten Seite des Ladungscontai- 
ners (P) erstreckt; 

wobei der Frachttunnel (30) einen offenen vor- 
deren Frachttunnelbereich (38) aufweist, der 
sich durch einen vorderen Bereich (14A) der 
Flugzeugzelle (14) so öffnet, dass der Ladungs- 
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container (P) den offenen vorderen Frachttun- 
nelbereich (38) entlang einer Langsachse der 
Flugzeugzelle (14) durchqueren kann und wo- 
bei das Luftfahrzeug (10) zusätzlich ет Fahr- 
werksystem (52) aufweist, das relativ zu der 
Flugzeugzelle (14) gezielt positionierbar ist, um 
den Frachttunnel (30) in Bezug auf den La- 
dungscontainer (P) vertikal so zu positionieren, 
dass er an die erste Flache des Ladungscontai- 
ners (Р) angrenzt. 


Luftfahrzeug (10) nach Anspruch 1, wobei das Luft- 
fahrzeug (10) unbemannt ist. 


Luftfahrzeug (10) nach Anspruch 1, wobei die erste 
Flache eine obere Flache des Ladungscontainers 
(P) ist. 


Luftfahrzeug (10) nach Anspruch 1, wobei der 
Frachttunnel (30) einen wenigstens teilweise ge- 
schlossenen hinteren Bereich aufweist, wobei der 
hintere Bereich ein Antriebssystem (T) aufweist, das 
betreibbar ist, um einen Translationsschub bereitzu- 
stellen. 


Luftfahrzeug (10) nach Anspruch 1, wobei der Last- 
tunnel (30) eine erste Tunnelfläche (32), eine zweite 
Tunnelfläche (34) quer zu der ersten Tunnelfläche 
(32) und eine dritte Tunnelfläche (36) quer zu der 
ersten Tunnelfläche (32) hat, und der Frachttunnel 
(30) einen offenen vorderen Frachttunnelbereich 
(38) hat, dersich durch einen vorderen Bereich (14A) 
der Flugzeugzelle (14) öffnet, so dass der Ladungs- 
container (P) den offenen vorderen Frachttunnelbe- 
reich (38) entlang einer Längsachse (L) der Flug- 
zeugzelle (14) durchqueren kann. 


Luftfahrzeug (10) nach Anspruch 1, wobei der 
Frachttunnel (30) eine erste Tunnelfläche, eine zwei- 
te Tunnelfläche quer zu der ersten Tunnelfläche und 
eine dritte Tunnelfläche quer zu der ersten Tunnel- 
fläche hat, wobei die zwei Tunnelflächen (34) und 
die dritte Tunnelfläche (36) durch jeweilige steuer- 
bordseitige und backbordseite Schwimmerstummel 
(44, 42) der Flugzeugzelle (14) begrenzt werden. 


Luftfahrzeug (10) nach Anspruch 6, wobei die steu- 
erbordseitigen und backbordseitigen Schwimmer- 
stummel (44, 42) der Flugzeugzelle (14) jeweils ge- 
eignet sind, einen äußeren Kraftstofftank (50) abzu- 
stützen. 


Luftfahrzeug (10) nach Anspruch 1, wobei die Flug- 
zeugzelle (14) ein duales, entgegengesetzt rotieren- 
des, koaxiales Rotorsystem (12) aufweist. 


Luftfahrzeug (10) nach Anspruch 1, wobei der 
Frachttunnel (30) einen wenigstens teilweise winkel- 


10. 


11. 


12. 
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getreuen Transport des Landungscontainers (P) er- 
möglicht. 


Luftfahrzeug (10) nach Anspruch 1, das zusätzlich 
eine aerodynamische Struktur (60A, 60B, 60C) auf- 
weist, die einen aerodynamische Übergang zwi- 
schen dem Frachttunnel (30) und dem Ladungscon- 
tainer (P) bereitstellt. 


Verfahren der aerodynamischen Integration eines 
Ladungscontainers (P) in ein Senkrechtstart- und 
Landeluftfahrzeug (10), mit den Schritten: 


(A) Führen eines Ladungscontainers (P) entlang 
einer Längsachse (L) einer Flugzeugzelle (14) 
durch einen offenen vorderen Frachttunnelbe- 
reich (38) eines Frachttunnels (30) entlang einer 
Längsachse (L) der Flugzeugzelle (14); und 
(B) Anpassen einer Höhe eines Flugzeughaupt- 
fahrwerks (52); und 

(C) Befestigen des Ladungscontainers (P) we- 
nigstens teilweise innerhalb des Frachttunnels 
(30). 


Verfahren nach Anspruch 11, das den zusätzlichen 
Schritt aufweist: 


(D) Einsetzen einer aerodynamischen Struktur 
(60A, 60B, 60C), um eine aerodynamische 
Schnittstelle zwischen dem Frachttunnel (30) 
und dem Ladungscontainer (P) bereitzustellen. 


Revendications 


1. 


Aéronef (10) a décollage et atterrissage vertical 
(VTOL) comprenant : 


une cellule (14) qui définit un tunnel de charge- 
ment (30) suivant Гахе longitudinal de ladite cel- 
lule (14), ledit tunnel de chargement (30) rejoi- 
gnant une premiere surface Фип conteneur де 
charge utile (Р) et s'étendant au moins en partie 
le long d'un deuxième côté et d'un troisième côté 
du conteneur de charge utile (P) 

dans lequel ledit tunnel de chargement (30) 
comprend une partie avant ouverte de tunnel de 
chargement (38) qui ouvre sur une partie avant 
(14A) de ladite cellule (14) de sorte que le con- 
teneur de charge utile (P) peut se déplacer sui- 
vant Гахе longitudinal de la cellule (14) a travers 
ladite partie avant ouverte du tunnel de charge- 
ment (38) et ledit aéronef (10) comprend en 
outre un systéme de train d’atterrissage (52) 
pouvant étre positionné de maniére sélective 
par rapport a ladite cellule (14) pour positionner 
verticalement ledit tunnel de chargement (30) 
par rapport au conteneur de charge utile (P) afin 
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10. 


de fixer ladite premiére surface dudit conteneur 
de charge utile (Р). 


Aéronef (10) selon la revendication 1, dans lequel 
ledit aéronef (10) est sans pilote. 


Aéronef (10) selon la revendication 1, dans lequel la 
premiére surface est une surface supérieure dudit 
conteneur de charge utile (P). 


Aéronef (10) selon la revendication 1, dans lequel 
ledit tunnel de chargement (30) comprend une partie 
arriere au moins en partie fermée, ladite partie ar- 
пеге comprenant un systeme de propulsion (T) uti- 
lisable pour fournir une poussée en translation. 


Aéronef (10) selon la revendication 1, dans lequel 
ledit tunnel de chargement (30) comprend une pre- 
miére surface de tunnel (32), une deuxieme surface 
de tunnel (34) perpendiculaire a ladite premiére sur- 
face de tunnel (32) et une troisième surface de tunnel 
(36) perpendiculaire a ladite premiére surface de 
tunnel (32), ledit tunnel de chargement (30) com- 
prend une partie avant ouverte de tunnel de charge- 
ment (38) qui ouvre sur une partie avant (14A) de 
ladite cellule (14) de sorte que le conteneur de char- 
ge utile (Р) peut se déplacer suivant l’axe longitudinal 
(L) de la cellule (14) a travers ladite partie avant 
ouverte du tunnel de chargement (38). 


Aéronef (10) selon la revendication 1, dans lequel 
ledit tunnel de chargement (30) comprend une pre- 
miére surface de tunnel, une deuxième surface de 
tunnel perpendiculaire a ladite premiere surface de 
tunnel et une говете surface de tunnel perpendi- 
culaire a ladite premiére surface de tunnel, ladite 
deuxiéme surface de tunnel (34) et ladite troisieme 
surface de tunnel (36) étant définies par des cais- 
sons babord et tribord respectifs (44, 42) de ladite 
cellule (14). 


Aéronef (10) selon la revendication 6, dans lequel 
lesdits caissons babord et tribord (44, 42) de ladite 
cellule (14) sont utilisables chacun pour soutenir un 
réservoir de carburant externe (50). 


Aéronef (10) selon la revendication 1, dans lequel 
ladite cellule (14) comprend un systeme de deux ro- 
tors coaxiaux contrarotatifs (12). 


Aéronef (10) selon la revendication 1, dans lequel 
ledit tunnel de chargement (30) permet un transport 
au moins en partie conforme du conteneur de charge 
utile (P). 


Aéronef (10) selon la revendication 1, comprenant 
en outre une structure aérodynamique (60, 60A, 
60B, 60C) qui fournit une jonction aérodynamique 
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entre ledit tunnel de chargement (30) et le conteneur 
de charge utile (P). 


11. Procédé d’intégration aérodynamique d’un conte- 
neur de charge utile (Р) а un aéronef à décollage et 5 
atterrissage vertical (10), comprenant les étapes 
suivantes : 


A) déplacement d’un conteneur de charge utile 

(Р) suivant un axe longitudinal (L) d'une cellule 10 

(14) a travers une partie avant ouverte de tunnel 

de chargement (38) d’un tunnel de chargement 

(30) suivant un axe longitudinal (L)de ladite cel- 

ше (14) ; et 

В) réglage de la hauteur d'un train d'atterrissage 15 

principal (52) d'un aéronef ; et 

C) fixation du conteneur de charge utile (P) au 

moins en partie a l'intérieur du tunnel de char- 

gement (30). 

20 
12. Procédé selon la revendication 11, comprenant en 
outre l'étape suivante : 


D) déploiement d’une structure aérodynamique 

(60, 60A, 60B, 60C) pour fournir une jonction 25 
aérodynamique entre ledit tunnel de charge- 
ment (30) et le conteneur de charge utile (P). 
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